Pharmacology—Clinical Uses of Sedatives
Hypnotics and Anxiolytics

1) Anxiety disorders

2) Insomnia

3) Seizure disorders including status epilepticus

4) Anesthesia

5) Muscle relaxants

6) Alcohol withdrawal
Benzodiazepenes (BDZ)


Benzodiazepenes (BDZ) are the most commonly used group of anxiolytics and sedative-hypnotics.  Preferred DOC for all types of anxiety disorders.  All are controlled substance CIV, but treated like CII in NYS.  ALL are pregnancy category D or X.  Have various clinical uses.  They bind to specific BDZ binding site/GABA receptors, which increases chloride conductance and hyperpolarization, decreasing synaptic transmission.  Benzos will potentiate GABA in all areas of the CNS; GABA is the primary inhibitory NT in the CNS.  Barbiturates also bind to these receptors; however, the barbiturates will prolong the GABA effects rather than intensify it short-term.  
Pharmacokinetics

1) Well absorbed PO

2) Injectable forms available for anesthesia, status epilepticus.  More likely to cause respiratory depression

3) Liver metabolism – many converted to active metabolites during phase 1 reactions.  Metabolites may have longer half life.  Duration of action is related to the metabolites
4) At lower doses – calming, sedation

5) At higher doses – increased sedation, hypnosis, and muscle relaxation.

6) Wide therapeutic index or margin of safety – extremely high doses are required for overdose
7) Onset of action is related to rate of absorption which will depend on lipophilicity
Precautions

1) Pregnancy category D or X

2) Rebound and withdrawal symptoms occur – taper doses

3) CYP450 drug interactions

4) Dose-related CNS depression 

5) Elderly – increased risk of falls

6) Respiratory depression – caution in underlying respiratory disease
Dependence and Tolerance

1) Abrupt d/c will result in withdrawal symptoms include rebound anxiety and insomnia.  More severe symptoms include muscle weakness, tremor, n/v, weight loss, and convulsions (with higher doses and longer therapy)

2) Gradually taper dose to avoid.
Adverse Effects

1) CNS depression – drowsiness, sedation, impaired muscle coordination, confusion, memory loss, and development of tolerance

2) Blurred vision

3) Hallucination

4) Paradoxical CNS stimulation

5) GI effects

6) ALL effects are additive with alcohol
7) Overall, they are relatively safe.  Overdoses do occur but fatal toxicity is rare.  Antidote is Flumazenil (Romazicon) given IV.  Overdose symptoms include significant hypotension, respiratory depression, hypotension, coma, and death.  
Drug Interactions

1) Additive effects with alcohol, other sedative-hypnotic drugs or any other CNS depressant

2) Many are substrates of CYP450, including 3A4 isomer.
Clinical Uses

Anxiety

1) Used for acute and chronic anxiety disorders

2) Use lowest effective dose for shortest duration possible – avoids addiction and dependence
3) Use drug with long half-life if chronic anxiety – Alprazolam (Xanax)**, diazepam (Valium), and Clonazepam (Klonopin).  
4) Use drug with short half-life if anxiety is caused by clearly defined circumstances and is likely to be of short duration – Lorazepam (Ativan), alprazolam (Xanax)**
**Intermediate acting – good choice, less SEs

Insomnia

1) All can be used in sleep disorders but aim is to induce sleep most similar to natural sleep

2) Long acting – may cause hangover effect and daytime sluggishness – Temazepam (Restoril)** and Flurazepam (Dalmane).
3) Shorter acting  - may cause early awakening and increase in daytime anxiety – Triazolam (Halcion)
**Intermediate acting – good choice for insomnia

Seizure Disorders

1) Clonazepam (long acting)

2) Diazepam (long acting)

3) Lorazepam (short acting) – IV used first time for status epilepticus

Anesthesia

1) BDZ can produce a calming effect and anterograde amnesia (can not recall events that took place after drug given)
2) Midazolam (Versed) is used for pre-anesthesia, conscious sedation prior to certain procedures, or diagnostic tests – very short onset and peak effect.  Half-life 1-4 hours.  Can cause respiratory depression.

Muscle Relaxation

1) Diazepam (Valium) – probably one of the best muscle relaxants

2) IN cats – depresses polysynaptic reflexes and decreases rigidity

3) Sedative and anxiolytic properties likely promote relaxation and relieve tension

Alcohol Withdrawal

1) BDZ can lessen the intensity of withdrawal symptoms, especially delirium tremors (DT)

2) Useful to relieve anxiety and behavioral symptoms that occur during rehabilitation

3) Chlordiazepoxide (Librium) and Diazepam (Valium) are mostly used
BDZ Receptor Agonists for Insomnia


BDZ Receptor Agonists for Insomnia is structurally unrelated to BDZ but do bind to the BDZ receptor and facilitate GABA-mediated inhibition.  Zolpidem (Ambien) and Zaleplon (Sonata) are both used for short-term treatment of insomnia.  Both drugs are CIV (no need for triplicate like BDZ).  ADRs include GI effects, CNS depression, and palpitations.  DDIs include additive effects with other CNS depressants.  CYP450 substrate.  


Eszopiclone (Lunesta) is a new drug developed in 2004 not restricted to short-term use in product labeling.  Similar MOA to Ambien and Sonata, but has a different chemical structure.  ADRs are similar to Ambien and Sonata but also cause unpleasant taste.  DDIs are the same as above.  
Barbiturates


Barbiturates are used as sedative-hypnotics, anesthetics, and for epilepsy (Phenobarbital).  Affects REM sleep.  Pregnancy category D.  Can be CII, CIII, and CIV depending on agent.  All produce tolerance and dependence.  Narrow therapeutic index drug with overdoses resulting in hypotension, respiratory depression, coma, and death.

	Generic Name
	Brand Name
	Duration of Action
	Elimination Half-life

	Phenobarbital
	Luminal
	Ultra long-acting
	80-120 hours

	Amobarbital
	Amytal
	Intermediate action
	10-40 hours

	Meprobamate
	Miltown
	Intermediate
	10 hours

	Pentobarbital
	Nembutal
	Short
	25 hours

	Secobarbital
	Seconal
	Short
	15 hours

	Thiopental
	Pentothal
	Ultra-short
	15 minutes for anesthesia induction


ADRs, Overdose, and DDIs
1) Respiratory depression

2) CVS effects – bradycardia, syncope, decreased BP

3) CNS depression – lethargy, confusion, hangover effect, ataxia, poor muscle coordination

4) GI – n/v, constipation

5) Overdose – treat symptomatically, Trendelenburg position, IV dopamine or EPI, activated charcoal, hydration, and sodium bicarbonate

6) DDI – CYP450 substrate and inducer
Miscellaneous Sedative-Hypnotic and Anxiolytic Agents

Chloral Hydrate (Noctec, Somos)


Chloral Hydrate (Noctec, Somos) is used as a sedative hypnotic.  Rarely used today because we have BDZ.  Used in kids for conscious sedation.  Bad smell and taste.  High occurrence of GI effects and allergic reactions.  May cause cardiac arrhythmia.

Antihistamines


Hydroxyzine (Vistaril, Atarax) is NOT a controlled substance.  Used for anxiety, pruritis, and pre-op and post-op sedation.  Has anticholinergic properties causing sedation.


Diphenhydramine (Benadryl) and Doxylamine (Unisom) are OTC anticholinergics for insomnia.  NOT controlled substance.  

Antidepressants


SSRIs are increasingly used for GAD and OCD as well as some other anxiety disorders.  NOT controlled substances.

Beta-Blockers


Beta-blockers are used for performance anxiety or stage fright.  Propranolol (Inderal) is commonly used.  NOT controlled substance.

Buspirone (Buspar)


Buspirone (Buspar) is NON-BDZ anxiolytic agent.  NOT controlled substance.  Its exact MOA is unknown.  High affinity for 5-HT1A and 5-HT2 receptors.  May have moderate affinity for dopamine D2 receptor.  Used for GAD.  Well absorbed PO, highly protein bound.  Half-life is 4-6 hours.  Metabolized by the liver.


ADRs include dizziness, drowsiness, EPS, serotonin syndrome, blurred vision or tunnel vision.  CYP3A4 and 2D6 substrate.  
